In the manuscript, Voronovskaja type asymptotic formula for function having q-derivative of q-Durrmeyer operators and q-Durrmeyer-Stancu operators are discussed.
Introduction
The classical Bernstein-Durrmeyer operators D n introduced by Durrmeyer [3] where p n,k (x) = n k x k (1 − x) n−k .
These operators been studied by Derriennic [2] and many others. Last 30 years, the application of q-calculus in filed of approximation theory is active area of research. In 1987, the q-analogues of Bernstein operators was introduced by Lupas [10] , Gupta and Hapeing [6] introduced q-generalization of the operators (1.1) as
where p nk (q;
The Rate of convergence of the operators (1.2) was discussed by Gupta et al. [5, 19] , local approximation, global approximation and simultaneous approximation properties of these operators by Finta and Gupta [4] , estimation of moments and King type approximation was elaborated by Gupta and Sharma [7] . In 2014, Mishra and Patel [12, 14] talk about Stancu generalization, Voronovskaja type asymptotic formula and various other approximation
Email addresses: prashant225@gmail.com (Prashantkumar Patel), vishnu_narayanmishra@yahoo.co.in; vishnunarayanmishra@gmail.com (Vishnu Narayan Mishra), ramm@pegasus.cc.ucf.edu (R. N. Mohapatra) 1 Corresponding author properties of the q-Durrmeyer-Stancu operators. We have the notation of q-calculus as given in [9, 17] . Here, in this manuscript we establish Voronovskaja type asymptotic formula for function having q-derivative.
Estimation of moments and Asymptotic formula
In the sequel, we shall need the following auxiliary results:
then D q n,0 (x) = 1 and for n > m + 2, we have following recurrence relation,
To establish asymptotic formula for function having q-derivative, it is necessary to compute moments of first to fourth degree. Using above Theorem one can have first, second, third and fourth order moments.
Lemma 1.
For all x ∈ [0, 1], n = 1, 2, . . . and 0 < q < 1, we have
Lemma 2. For all x ∈ [0, 1], n = 1, 2, . . . and 0 < q < 1, we have
Proof: To prove this Lemma, we use linear properties of q-Durrmeyer operators.
Finally, using identities (t − x) 
Theorem 2. Let f bounded and integrable on the interval [0, 1]
and (q n ) denote a sequence such that 0 < q n < 1 and q n → 1 as n → ∞. Then we have for a point x ∈ (0, 1)
Proof: By q-Taylor formula [1] for f , we have
for 0 < q < 1, where
We know that for n large enough
That is for any ǫ > 0, there exists a δ > 0 such that
for |t − x| < δ and n sufficiently large. Using (2.1), we can write
where
By Lemma 2, we have
In order to complete the proof of the theorem, it is sufficient to show that lim
We proceed as follows:
where χ x (t) is the characteristic function of the interval {t : |t − x| < δ}.
It follows from (2.1)
we have
Using Lemma 2, we have
we have the desired result.
Corollary 1.
Let f bounded and integrable on the interval [0, 1] and (q n ) denote a sequence such that 0 < q n < 1 and q n → 1 as n → ∞. Suppose that the first and second derivative f ′ (x) and f ′′ (x) exist at a point x ∈ (0, 1).
Then we have for a point x ∈ (0, 1)
Asymptotic formula for Durrmeyer-Stancu Operators
In year 1968, Stancu [16] generalized Bernstein operators and discussed it approximation properties. After that numbers of researchers gives Stancu type generalization of several operators on finite and infinite intervals, we refer to the papers [13, 11, 15, 8, 18] . As mention in the introduction Stancu generalization of q-Durrmeyer operators (1.2) was discussed by Mishra and Patel [12] , which is defined as follows: for 0 ≤ α ≤ β,
where p nk (q; x) as same as defined in (1.2).
Lemma 4. We have 
